














ty

uni

comm

en

te pfes




reveal the community of species
present— a reference condition













'ttracted to mu's-se'l beds

% , s I,
sand serve.as Hosts to their larvae --;§5‘:

E

[
1
4

]




Steps to Assessing the Mussel
Community of a Stream

Historic Records

Basic Surveys

Selecting Monitoring Sites
Establish Parameters to Measure
Collect Data

Repeat



Steps to Assessing the Mussel
Community of a Stream

Historic Records

e Museum collections
e [iterature search

» Agency Files — surveys required for permits



Steps to Assessing the Mussel
Community of a Stream

Basic Surveys

 Reconnaissance - access points, habitat types

* Qualitative Surveys - timed searches, wading,
snorkeling, SCUBA — good for rapid assessments

* Quantitative Surveys — quadrats, total substrate
samples, transects, combinations



Steps to Assessing the Mussel
Community of a Stream

Basic Surveys

Qualitative Surveys

Timed search results

« Catch Per Unit Effort (CPUE) - number of mussels
collected/minute

« Species list

« Relative abundance of each species in community
« Size/Age range for each species

* Personnel bias can be a problem

* Allows for rapid assessment of many sites
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Comparison of Number of live species and CPUE at Qualitative

Sites in Pool 7 Fall 2001
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Cannon River Drainage
Lasmigona complanata
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Cannon River Drainage
Ligumia recta
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Cannon River Drainage

Actinonais ligamentina

lie Soeur Co. !

i ferann
ke

Jistoarikn
Lake

P L

e

P e { nn.

. i s 1
Dahula Co. R LR TR Missaipp
; L _ ot T e
F Ly DT . .:_ I:‘II"II"' , ’. pork
o £ r'-ﬁ-r':':;r.'h Crewl "-:I Eiruues L'-;:.Ir.l:._;_Frh-_.-"-
l'_"lll:.I. =
“hus Crook ‘F ;

"tlm'i“‘“

_,_.-"‘

Blapraky Hes
T

HEEﬁﬂ:’?{M

S R e i ?'%-'

Loccton mitnin Maneselo of
drapnge basia depicred

Crone

ok

Caratonna

I':"‘*I!lzfl'l-* { o,
& "anb

*+ harthlickd

f‘j_r:;;?'-éﬂr'k

'H.'-T-"l-'ll:li"l

1. 4
=
-
-
L
!
\
L}

ush Crek

Hl:l-:|f.r';'.:|-:.
CF‘EEJ'.

-

Lidc
eran

Moer

Lrmincd D © gy,

LEGEND

sampling station

Live spocimens found
Dead specitens Found
Watercourse: doam
Lake

County border
Drainagz basin border
Tewm

* B |7 ieec

] in

4=

Hratiahe mlles




N E.Ir!l']lldll'ﬂ'h'lﬁ
A Surveyed in 1900

LCMRE MUSSEL RESDURCE SURVEY
Showirg stieams surveyed prio b 1889 and durng the first yeat of the LCMR project.

AN Survered pricr 102000 |
) . A Suneped w2000

S

LEMA MUSSEL RESCUIRCE SURVEY
Showing SARETS SUfviyid prior i 1999 and durng the second yead of B LOWR oot




Historical . Current
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SCRS

UMRS

MORS
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Number of Species

LMRS=Lower Mississippi River Drainage (below St. Anthony falls), MRS=Minnesota River Drainage, SCRS=St.
Croix River Drainage UMRS=Upper Miss R. above St. Anthony Falls, MORS=Missouri River Drainage, RSS=Red

River Drainage, LSS=Lake Superior Drainage.

A comparison of historical vs. current mussel species richness in
Minnesota’s drainages.




1992 Land Use by River Basin
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Steps to Assessing the Mussel
Community of a Stream

Basic Surveys

Quantitative Surveys

quadrat samples

* Mussel density/unit area

« Species abundance/unit area

* Size and age demographics for all size classes
« Personnel bias reduced to near zero

« Random placement of quadrats allows for statistical
analysis

* Extremely time consuming
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Richmond Island Site 1, 9/24/01
species density (total = 16.1)
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Unionids/m2

Unionid Mussel Density at Quantitative Sites Near Richmond Island
in 1995 and 2001
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ARTCOFLEETING 821-232000

Density of mussels by quadrat sanple
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number of species
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ARTCO FLEETING MUSSEL SURVEY

cumulative species plot
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1 43 86 127 169 211 253 295 337 379 421 463 505 547
22 64 106 148 190 232 274 316 358 400 442 484 526

number of mussels collected






Richmond Island Site 3, 9/26/01 Richmond Island Site 4, 9/25/01
Amblema plicata length frequency Amblema plicata length frequency
10 12
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0 jl; HIEN) o | ll |
A leRgth in mm f S length in mm f )
Length frequency analysis Population at this site
shows recent and recurrent i1s not recruiting frequently
recruitment at this site and 1s dominated by older

individuals

Data from quadrat samples




A survey conducted in 1977-78 in Pools 1and 2 found live mussels (9
species) only in the tail-waters of Lock and Dam 1. They reported that
“There was no evidence of recent recruitment....”

In 2000 we found 24 species including two state endangered species and
observed that many species were represented by individuals less than 10

years old.

POOL 2 MUSSEL ABUNDANCE
Upper and Lower Pool Sites

Quadrula metanevra
Alasmidonta marginata
Lampsifis siiquoidea
Lesmigona complanata
Arcidens confragosus
FPotamilus alalus
Ligumiéa recta

Truncilla donaciformis
Polamilus ohiensis

Fyganodon grandis
Strophitus undulalus
Cuadrula pustuloss
Lampsilis cardium
Leptodea fragilis
Cuadrds nodulata
Fusconaia flava
Amblerna plicata
Quadnda quadrula
Chbliquaria reflexa
Truncilla truncata

24 species
total
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180

152

19

A

139

Species
Lampsilis higginsi
Higgins’ eye
Arcidens confragosus
rock pocketbook
Megalonaias nervosa
washboard
Hiipsaria lineolata
butterfly

Quadrula metanevra
monkeyface
Pleuroberma coccinium
round pigtoe

Hiliptio dilatata
spike

Ligumia recta

black sandshell

(954 individuals of 8 species)

MN/Fed Status
Endangered (VN&Fed)

Endangered (VN)

Threatened (MN)

Threatened (VN)

Threatened (VN)

Threatened (VN)

Special concem (VN)

Special concem (MN)

Number of individuals

101

37

466

424

|
Pool 3 transplant site |
(1,481 individuals of 7 species) |
|
|

Species
Lanpsilis higginsi
Higgins’ eye
Arcidens confragosus
rock pocketbook
Megalonaias nervosa
washboard
Hlipsaria lineolata
butterfly

Quadrula metanevra
monkeyface
Pleuroberma coccinium
round pigtoe

Hiliptio dilatata
spike

Ligumia recta

black sandshell

Threatened (VN)

Threatened (VN)

Threatened (VMN)

Threatened (VN)

Special concem (VN)

Special concem (VN)



Collect gravid females

Flush glochidia

Inspect fish for infection
level

~ Infect fish hosts
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